1
H NMR spectra were recorded on high-field spectrometers ( 1 H frequency 500.13 or 600.13 MHz), equipped with broadband inverse gradient probeheads. Spectra were referenced to the residual solvent signals (chloroform-d, 7 .24 ppm; dichloromethane-d 2 5 .32 ppm, CHD 2 OD, 3.30 ppm, dimethyl sulfoxide-d 6 , 2.50 ppm). Two-dimensional NMR spectra were recorded with 2048 data points in the t 2 domain and up to 2048 points in the t 1 domain, with a 1-1.5 s recovery delay. All 2D spectra were recorded with gradient selection, with the exception of ROESY. The ROESY spinlock time was 300 ms. 13 C NMR spectra were recorded with DMSO, 39.51 ppm) . High resolution mass spectra were recorded using APCI or ESI ionization in the positive mode. Electrochemical measurements (CH 2 Cl 2 , 0.1M TBAP) were performed on an EA9C Multifunctional Electrochemical Analyzer and PGStat 100 (Autolab) using a glassy-carbon working electrode, platinum wire as the auxiliary electrode, and Ag/AgCl as a reference electrode. The voltammograms were referenced against the halfwave potential of Fc/Fc + (internal standard). 1,3,5-Tris(bromomethyl)benzene, 1 2,7-dibromo-9H-carbazole, 2-4 and 2,6-dibromo-1H-benzo[def] carbazole [5] [6] [7] were prepared according to literature procedures. Room temperature luminescence and luminescence excitation spectra were recorded with 0.2-0.5 nm resolution using FSL 980 Spectrometer from Edinburgh Instruments. 450 W Xe-lamp was used as an excitation source, and both types of spectra were corrected for the system characteristics. Fluorescence quantum yields were determined relative to quinine sulfate standard (0.5 M H 2 SO 4 , Φ = 0. 546 8 ) using excitation at 310 nm for all samples.
Computational methods. Density functional theory (DFT) calculations were performed using Gaussian 09. 9 DFT geometry optimizations were carried out in unconstrained C 1 symmetry, using molecular mechanics or semiempirical models as starting geometries. DFT geometries were refined to meet standard convergence criteria, and the existence of a local minimum was verified by a normal mode frequency calculation. DFT calculations were performed using the hybrid functional B3LYP, [10] [11] [12] and the 6-31G(d,p) /6-31G(d,p) , in vacuo) was performed for the lowest energy electronic transition of 2a, as implemented in Gaussian 09 B.01. 16 The geometry of the S 1 state, used for the FCHT job, had been optimized at the same level of theory and subjected to a normal frequency calculation using numerical second derivatives. Analytical derivatives were used for the S 0 state.
X-ray crystallography. X-ray quality crystals were grown by slow diffusion of n-hexane into a 1,2-dichloroethane solution of compounds 2a or a dichloromethane solution of 2b. Diffraction measurements were performed on an Xcalibur Ruby diffractometer (ω scans) equipped with an Onyx S3 CCD detector and graphite-monochromatized Mo K and Cu Kradiation for 2a and 2b, respectively. The diffraction data were collected at 100 K. Data collection, cell refinement and data reduction and analysis were carried out with the Xcalibur PX software, CrysAlis PRO. The structures were solved by direct methods with the SHELXS-97 program, and refined using SHELXL-97 with anisotropic thermal parameters for non-H atoms. 17 All H atoms were treated as riding and placed in geometrically optimized positions. An analytical absorption correction was applied to the data with the use of multifaceted crystal model based on the expression derived by R.C. Clark and J. S. Reid.
18
. CCDC 1034113 and 1034114 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 126. 61, 125.49, 123.83, 119.68, 118.40, 117.86, 108.47, 46.70 14, 136.23, 133.88, 133.29, 122.04, 120.90, 119.85, 113.37, 49.92 25 mL Schlenk tube equipped with magnetic stirring bar. The tube was connected to a vacuum line, evacuated for 3 minutes and then filled with nitrogen (three cycles were performed). Bis(1,5-cyclooctadiene)nickel(0) (84.83 mg, 308 μmol) was introduced under nitrogen. Oxygen free N,Ndimethylformamide (18 mL) was introduced via a syringe. The mixture was heated to 80 °C, developing a deep violet color. The mixture was stirred at 80 °C for 18 h. After that time, the solvent was removed under reduced pressure. All operations were carried out in an inert gas atmosphere. The crude product was purified by column chromatography (silica gel, oxygen free 30% n-hexane in dichloromethane). The first fraction was collected. The solvents were removed under reduced pressure to give the product as a red solid (1 mg, 7%). R f 0.6 (silicagel, 30% n-hexane in dichloromethane). ). Figure S1 . Comparison of the optimized gas-phase geometries (B3LYP/6-31G(d,p)) of 2a (blue), and 2b (red). Figure S2 . Comparison of the gas-phase geometries of the S0 and S1 states of 2a (blue and red, respectively), optimized at the B3LYP/6-31G(d,p) level of theory. Figure S3 . The relationship between tube radius and wall height (measured along the symmetry axis from the center of the benzene ring) for 2a and 2b. X-ray data are averages obtained for one of the symmetry-independent molecules of 2a and 2b. Figure 3 .
[c] Calculated as (n/2) quaterphenyl + (n/2) 1,1'-dibromophenyl → [n]CPP + n 1-bromophenyl.
Comment
The evaluation of the above energies at the 6-311+G(d,p) level, carried out following a reviewer's inquiry, shows that at the original double-zeta-plus-polarization level of theory, typically used to assess strain energies in CPP's and other aromatics, the homodesmotic strain energies are likely overestimated, especially for the most highly distorted systems. At the same level of theory, the energy gains associated with bridge formation (MHE + TM steps) may be considerably overestimated. A smaller overestimation is also observed for the reductive elimination steps. In spite of these discrepancies, the computational conclusions of the paper are identical regardless of the basis set employed:
 2a and 2b are more strained than [5] CPP.  MHE and TM provide the larger part of the energetic gain in the Ni 0 homocoupling.
 RE steps become endothermic in the formation of 2a.
Thus, for the semiquantitative discussion presented in the paper, the 6-31G(d,p) level of theory is retained for consistency with earlier CPP work. Figure S21 . 
